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(57) [Abstract] 

[Problen^ Being a polyester hollow fiber ^\here proper 
ty change of sophisticated fehrication step and vwom 
time is little, atthe same time, more than ever colling 
of hollow part is little asthe clothing material , and 
e^?ecially sports clothing material gloss being gpod, 
in theli^ weight is siperior in tenperature retention, 
furthermore polyester hollow fiber of higji 
qualityvsdiich is siqDcrior in ease of dyeing and 
softness, offers and it^roduction method 

[Means of Solution] As acidic conponent terephthalic 
acid to use, As glycol conponent of polyester 
polymer wiiich trimethylene glycol 80 mole% or greater 
is contained toconsist, When void ratio 10 to 60 % 
and density melt spinning does polyester hollow 
fiber , the and said polyester polymer where 1 .32 to 1 . 
45g/cni3 and birefringence ratio ( n) are 0.05 to 0. 
08, the intrinsic viscosity [ ] quench doing 
atmospheric tenperature of ^inneret directly below 1 
cmin 100 °C or below making useof polyester 
polymer of 0.4 to 1 .4, after doing winding , drawing, 
with thetenperature of 90 to 200 °C heat treatment 
production method ofpolytrimeth>1eneterephthalate 
hollow fiber wiiich is done. 



[QainXs)] 
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[Qaim 1] As acidic conponent it consists of polyester 
polymer which trimethylene glycol 80 mole% or 
greater iscontained making use ofterephthalic acid, as 
glycol conponent, void ratio 10 to 60 % and density 
fX)lyester hollow fiber wiiich designates that 1.32 to 1. 
45 g^crrs and birefringence ratio ( n)are 0.05 to 0. 
08 as feature. 



Cis*ii2] m\±ntLx^\^y^)m^mi\ y';=i-;u 

f&^tLX h ';>5^u>-?^';=3-;u$8 o^;u%iii±#^-r^ 
A<0. 4-1. 407K'jx7.x;U7tx°'j $l]PSTi 



[aaim2] As acidic conponent when polyester polym 
er which trimethylene ^ycol 80 mole% or greater is 
contained themelt spinning is done making use of 
terephthalic acid, as glycol conponent, intrinsic 
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viscosity [ ] thequench doing atmo^heric 
tenperature of spinneret directly below 1 cm in 100 
°C or below making use of ttepolyester polymer of 0. 
4 to 1.4, after doing winding , drawing, with 
tenperature ofthe 90 to 2 00 °C teat treatment 
production method of poly trimeth^iene terephthalate 
hollow fiber vAich designates that itdoes as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regar 
ds polyester hollow fiber vrfiere property change of 
sophisticated fabrication step and worn timeis little. 
Furthermore as for details, more than ever collapsing of 
hollowpartis little as clothing material and especially 
^rts clothing material, gjoss being thegood, in li^ 
\wi^ is siperior in tenperature retention, finthermore 
regards thepolyester hollow fiber of hi^ quality winch 
is siq)erior in ease of dyeing and softness. 

[0002] 

[Prior Art] Polyester fiber is utilized widely mechanical 
property, chemical property , easy care property and 
the glossiness or otha* as general clothing fi*om 
characteristic wiiich is siq^erior. Especially, recently, it 
is observed is utilized with all ^rts field as the sports 
clothing material, wei^ reduction of clothing is 
desired fi-om as one oftheneeds until recently, with 
e^jecially ^rts clothing demand of w«i^ reduction 
isstrong from point of ease of motion, with one for 
winterwear tlwse wiiich keep tenperature retention are 
desired, bulkinessof yam is enlarged as means which 
measures thewei^ reduction of clothing, by fact that 
weave of weave or knit material is devisedit is possible 
to certain extent. But it is necessary weight reduction 
to do fiber itself fijrthermore as meanswWch measures 
weight reduction It notices and as means hollow fiber 
utuch i^}per weight reduction is done isused 
Concerning hollow fiber, for a long time it is known, 
production method of polyethylene terephthalate 
hollow fiber ofthe void ratio 50 % or lower is 
disclosed in for example Japan Examined Patent 
Publication Sho 42 -2928 disclosure . But, hollow 
fiber is easy to h^>pen prodixtion step and collapsing 
of thehollow part lu^ grade fabrication distance or 
product at time of use (Wearing), is easy to beinpaired, 
there is a deficiency that usefijl characteristic as hollow 
fiber. About hollow fiber where especially void ratio is 
hi^ tendency is large. E^?ecially as for sports 
clothing because treatment wtei using it is extremeby 
comparison with other clothing, collapsing of hollow 
part iseasy to happen. When hollow part collapses, 
obvious tiling void ratio decreases, li^itnessand 
tenperature retention of product it decreases not only, 
gloss unevenness which isvisible in stripe occurs. 
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(0005] 



[0006] 

tz. X7H--^v^ifJS^*(::^ffl^f7K'jxxir;uag||$S{ftf -Sf:: 
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[0003] Polyethylene terephthalate hollow fiber which p 
ossesses hollow part of triangle is proposed to the 
Japan Lhexaniiisd Patent Publication Hei 6 -2288 1 5 
disclosure, as means which irrproves coll^)sing of 
hollow part. But, according to exanination of these 
inventors, wten hollow part isdesignated as triangje, 
as for collapse resistance of certain extent althou^ it 
isacquired, as for polyetl^ene terephthalate fiber 
wiien beccwing deformed, because elong^tionof yield 
point is small, when it crinps with angle above a 
certainunifomity, it collapses, it is not possible to 
inprove coll^>se resistance tothe fiilly. hi addition 
wten it makes hollow fiber, outer diameter of fiber 
becomesthick in conparison with center-filled fiber of 
same denier, cannot acquirethe soft texture. 

[0004] In addition with ^rts clothing, it is easy to m 
ove,a]so soft texture isdesired As for aforementioned 
polyethylene terephthalate hollow fiber, wten it tries to 
obtain fiber oftte same strength in conparison with 
center-filled fiber, (Namely fiber of same denier), outer 
diameter of tte fiba* becomes thick at this point, 
clothing which isacquired t> becomes those of trap 
texture. When fiber diameter is macfe thin in order to 
obtain soft texture, withdifficult it becomes 
considerable to make void ratio hi^ As fiber of soft 
texture, you can list poly trimethylene terephthalate 
fiber which is disclosedin J^>an Ltexanined Patent 
Publication Showa 52 -5320 disclosure. As for fiber 
which is disclosed here as for clothing or other cloth 
which isacquired because elastic modulus is low, fi-om 
thisfiber it becomes thesoft texture very. But as for 
this fiber, making use of kind of yam-spirming msthod 
which usuallyis done with polyeti:i^ene terephthalate, 
as for obtaining fiber wtere void ratio ishi^ it is 
difficult. 

[0005] 

[Problems to be Solved by tte Invention] This inventi 
on improves deficiency of above-mentioned 
conventional polyester hollow fiber, is siq)eriorin 
li^Ttness, tenperature retention and ease of dyeing, 
fiirthermore to collapse itpossessed soft texture diflScult, 
it is somethii^ regarding usefijl polyester fiber ,tte 
and its stable production method in ^xsrts field etc. 

[0006] 

[^feans to Solve the Problems] As for these inventors, i 
n order that above-mentioned deficiency is solved,as 
for result of repeating diligent investigation, it was 
siperiorintteli^itness, tenperature retention , ease 
of dyeing and clarity by making specific hollow 
fiberwiiich consists of ^xxnfic polyester polymer, 
fiirthermore to collapse it wasdiflficult, poss^sed soft 
texture, offering usefiil polyester fiber to ^rts field 
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etc itreached point of. Namely consists of polyester 
polymer vAnch trimeth>dene ^ycol 80 mDle% or greater 
is containedmaking use of terephthalic acid, as ^ycol 
component 1st of tibis invention as the acidic 
component, void ratio 10 to 60% and density is 
pol>^er hollow fiber wiiich designatesthat 1 .32 to 1 . 
45 g^cnB and birefiingence ratio ( n) are 0.05 to 0. 
08 as feature. 

[0007] 2nd of this invention, as acidic conponent vAi 
en polyester polymer vAich trimethydene ^ycolthe 80 
mole% or greater is contained melt ginning is done 
making use of terephthalic acid, asthe glycol 
conponent, intrinsic viscosity [ ] quench doing 
atmospheric tenperature of spinneret directly below 1 
cm in the 1 00 °C or below making use of pol>^er 
polymer of 0.4 to 1 .4, after doing winding ,cfrawing, 
production method ofpolytrimeth>1eneterephthalate 
hollow fiber >\hich designates that heat treatment itdoes 
as feature, is with tenperature of 90 to 200 °C. As for 
hollow fiber of this invention, it is necessary as 
glycol conponent to ccmsistof polyester polymer 
which trimethylene glycol 80 mole% or greater is 
contained usually as for hollow fiber, in order light 
difiuse reflectance to dowith inside surfece of fibo-, 
there is a tendency where claritydecreases. But polymer 
which is used for this invention iixiex of refi^ion is 
hi^ becauseof this clarity is diflScult to decrease with 
as hollow fiber. 

[0008] Regarding to this invention, 1 ,3 -propanediol , 
1,2 -propanediol ,1,1 -propanediol and 2^ - 
propanediolor, it is chosen fi*ommidst of these blend, 
as trimeth>dene glycol, but the 1,3 -propanediol 
e^)ecially is desirable fi-om viewpoint of stability. As 
for content of trimeth^ene glycol, it is necessary to be 
a 80 mDle% or greater of the glycol conponent. LMer 
80 n)ole%, it cannot achieve collqjse resistance and 
color development and the softness \\hich are a object 
of this invention not only, ease of dyeing and clarity 
etc decrease, object of this invention is not achieved 
It is a preferably and a 90 rrx)le% or greater. 

[0009] In rangp vAich does not impair effect of accordi 
ng to need this invention, ethyleneglycol ,the 1 , 4- 
butanediol , 1,6-hexanediol and polyoxyalkylene 
glycol or other glycol conponent are good to poly 
trimeth>dene terephthalate ^\llichisusedforthis 
invention, being copolymerized isophthalic acid , 
succinic acid , adipic acid andthe 2,6 - 
n^hthalenedicarboxylic acid etc and, as ^ycol 
conporientas acid conponent. In addition, 
according to need various additive , or it is good 
copolymerizingmixing for exanple matting agqnt , 
heat stabilizer , flame retardant , antistatic agent and 
foam inhibitor etc. You can polymerize polymer 
which is used for this invention, with thepolyester 
polymerization nethod of public knowledge. 
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[0010] Coll^jse resistance of hollow fiber, when thick 
ness of polymsr part amount, difficulty ofdeformation 
of polymer, and polymer becomes deformed, is 
thou^tfthat it is decided with recovery ease, li^itness, 
tenperature retention, softness and collapsing 
difficulty wiiichare suited for sports clothing in order 
to make fiber wHch itpossesses, as it makes suitable 
void ratio, it is desirable to make suitable fineness, 
polymer part amount of hollow fiber can be designated 
as suitable thicknessbecause of this. As for hollow 
fiber of this invention it is necessary for void ratio to 
be thelO to 60 %. When void ratio exceeds 60 %, 
polymer part amount becomes thin, objectof this 
invention is, not be able to show coll^jse resistance it 
becomes. On one hand, void ratio under 10 % is 
object of this invention, youcannot show li^itness 
arai tenperature retention or other feature, li^itness , 
tenperature retention and collapsing difficulty 
desirable void ratio the 15 to 50 % , fiirthemnore is 
range of preferably 20 to 40 % fi-om point. 

[001 1] In addition, as for fineness of hollow fiber of t 
his invention it isdesirable for single fiber fineness to 
make 0. 1 to 1 0 denier, fineness with hollow fiber 
under 0.1 denier making range ofvoid ratio ofthe this 
invention becomes difficult. In addition, vAen 
fineness exceeds 10 denier, wten void ratio is 
madehigh, it becomes easy to coll^se, because to 
collq>se with fiberwttch makes void ratio low in order 
to make difficult fiber itbecomes difficult bendir^ 
clothing cloth wiiich is acquired t:> becomes tr^ ones, 
does not become soft texture, single fiber finaiess 
range of preferably 0.2 to 5 denier is good, furthermore 
it is a range of thepreferably 0.5 to 3 denier, 

[0012] Void ratio is hi^ to raise recovery ease, with fi 
ber of the soft texture, wtei polymer becomes 
deformed, necessary. For this as it is necessary to use 
polymer of this invention, it isnecessary to raise 
degree of crystallization, to raise degree of orientation 
offiber axis direction ofthe molecule. It raises degree 
of crystallization and it is possible, can make hollow 
fiber difficultto collapse to raise stress (yield point 
stress) of yield point elongation and its time \\hen it is 
aregion A^iiere fiber vvhich it becomes deformed by 
raising degree of orientatioiyetums to original shape. 

[0013] In addition, with fiber of this invention, it is i 
nportant for the density to be 1.32 to 1.45g^cm6. 
Qily fiber v^liere density under 1.32 g^cnC degree of 
crystallization of fiberis low, is easy to collaf)se it can 
acquire, Fromfect that crystal density of polymer of 
this invention is 1 .45 g^cnC or less,as for density of 
fiber there are not times wiien it exceeds thel.45 g^cnc 
with respect to substance, density of fiber is range of 
preferably 1.35 to 1,4 g^cms. 



[0 0 14] *^0^0SI*lT?li. mf[&0^f^m0m^Vhi>m [0014]With fiber of this invention, also it isnecessary 
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for birefringence ratio ( n) ^\ilichis a index of degree 
of orientation of fiber to be 0.05 to 0.08. n under 
0.05 to become low, only fiber vviiich is easyto 
coll^>se can acquire yield point elongation of 
deformation because orientationof fiber is not fully and 
becomes. As for those where n exceeds 0.08 
because degree of orientation istoo high, at time of 
drawing and occurrence and yam break of thefeather 
occur frequently at time of postprocessiiig. n 
preferably 0.055 to 0.075, furthermore is range of 
preferably 0.06 to 0.07. 

[0015] As for invention of 2nd of this invention, Stabi 
lizing hollow fiber of invention of I st, it is a 
production method inorder to offer, as acid conponent 
polyester polymer wiiich trimeth>dene glycol 80 nx)le% 
or greater iscontained melt spinning is done when 
maloEg use of terephthalic acid, as the glycol 
conponent, intrinsic viscosity [ ] is production 
method of poly trimeth>dene terephthalate hollow fiber 
which designates that theyam-spiiming it does as 
feature making use of polyester polymer of 0.4 to 1 A, 
withthe atmo^heric temperature of spinneret directly 
below 1 cmas 100 °C or below. Here, intrinsic 
viscosity [ ] is value winch is divided with viscosity 
of theabove-mentioned solvent itself winch measured 
viscosity with 35 °C of thedilute solution of poly 
trimeth>dene terephthalate which is melted with o 
chlorophenol of purity 98 % or hi^ier, withthe same 
temperature, relative viscosity it is something wiiich is 
defined 

[00 1 6] In production method of this invention, as for i 
ntrinsic viscosity [ ]of polytrimethylene 
terephthalate it isnecessary to be a 0.4 to 1 .4. When 
intrinsic viscosity [ ] exceeds 1.4, how making 
ginning tenperature hi^ melt viscosityto become 
hi^ extrusion with conventional ginning machine 
not only becoming difiicult,the extrusion it is to 
shrink because elasticity of polymer is hi^because 
void ratio 10 % or hi^:^ stabilizing hollow fiber of 
uniform thickness, it becomesinpossible to produce. 
When intrinsic viscosity is under 0.4, as mechanical 
property such as strength of hollow fiberdecreases, 
coll^>sii^ of hollow part difficult only fiber whichis 
inferior it can acquire and becomes. Desirable intrinsic 
viscosity [ ] is ran^ of 0.5 to 0.9. 

[00 1 7] \felt spinning tenperature of hollow fiber of thi 
s invention, 240 °C to 320 °C and preferably 245 
°C to 300 "^C ,fiirthermDre is range of preferably 250 
°Cto280°C Under 240 °C, nth viscosity 
becomes extrusion becomes difficult. In 
addition when it exceeds 320 °C, polymer 
decomposition becomes extreme,coloration and 
decrease etc wtere strength is considerablehappea It is 
inportant with production method of this invention, 
quench doing atmo^heric tenperatureof spinneret 
directly below 1 cm in 100 °C or below, yam- 
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[0 0 18] ffiPilTI cm(7)|?Sg;ajgSl 0 O^CiiiTlC^ 

l^(0MP^<0;^^^$^-reii3 0-1 20" . ic?*L<li4 
5-9 0** ;^)^^#b:h.^4^^«^ta)J^SI$^ttO|§•Cjtf^LL^o 



0(D:^fSi(z|S]ltTiEML. MPgPIZfSjltT?1^£Dll^lft^f+lt'5> 



^innuigtodo. solidification of polymer is hastened 
and by quench doing, void ratiobecause 
crystallization after extrusion can be controled not only, 
with the quench as nuch as possible, draw ratio with 
drawing distance which is doneafterwards is raised in 
10 % or higgler and it becomes possible to achievethe 
density and degree oforientationwliere fiber of this 
invention is hi^ For controling solidification and 
crystallization of polyner, extent wiierethe atmo^heric 
tenperature of ^irmeret directly below 1 cm is low it 
is good, but ^^ilen of stability andthe uneven yam 
etc of yam-spinning were thoi^, 30 °C to 90 °C is 
desirable. >MTen atmospheric tenperature of spinneret 
directly below 1 cmexceeds 100 °Q void ratio being 
thelO % or hi^ier, furthermore stabilizing hollow fiber 
wiiich is siq^erior in thecollapse resistance, it becomes 
diflRcult to be possible. 

[0018] Bottomsurfece wWch excludes discharge surfac 
e of for exanple spinneret as method wiiichmaintaiiK 
atmospheric tenperature of ^inneret directly below 1 
cmat 100 °C or below, method of coveringwith 
thermally insulating sheet wtere insulating ability is 
siperior. method etc wirich blows cooling air directly 
is adopted to spinneret directly below, more 
preferably, th^cortbination it is good As for shape 
of ^iimeret is not something which e^)ecially 
isstipdated, but but you can list triangle, window- 
pane sh^ and tetragonetc,, it is desirable to use 
^iraieret which possesses kind of C sh^ discharge 
hole which is shown in (a) of Figure 1 . In that case, 

vvhi ch shows si ze of opening of the 'C shape i s 
desirable in point of morphology stability of hollow 
fiber where the30 to 120 ° and preferably 45 to 90 
° are acquired 

[0019] In addition, void ratio is decided with diameter 
A of spinneretand ratio" A AV" of thickness W. 
AAVrangeofS to 20 is desirable. When spinneret 
of 'C shape discharge hole is used, it arranges 
opening of the discharge hole destined for direction of 
all one, it is desirable to blow thecooling air, destined 
for opening. It becomes easy to obtain uniform 
hollow fiber, by blowing cooling air destined forthe 
opening. Of course, making use of spinneret etc 
v^ch possesses discharge hole oflhe concentric \\hich 
is divided above flitting in 2 it is good in addition 
tothis 



[0 0 2 0] mnt^h^&tii. »5PiITT*^;t$ttfcaiif«^ 
;S^^li5c*&^W^t-§o *S#*(D^^Jx*-JSjgli. lOO 

0-5000 nyy^(nmmm^ L < , ?tfZ»^ L < 
?ia)ffi^/)^b 1 5 0 0-3 5 0 0m/m i r^mMXh^o 

m^t ^x . mzm< s# x+^ti^^i^mwtmmiz t^i>tt 

tic. ^.mtP,f)^:kt<t6:oXL^o. ^fz. iS^*iig;5<1 0 



[0020] It discharges fi-om^iimeret, fiber bundle which 
quench is done beingreceived, is retracted with 
spinneret directly below is drawn with method of the 
prior public knov^^edgp as unstretched fiber. In case of 
takeip, fiber bundle converging is done, oil feed and 
thepreparatory entanglement of public knowledge are 
granted Asforwindi^ velocity of unstretched fiber, 
velocity of 1000 to 5000 nynin is desirable, itis a 
1500 to 3500 nVnin range fi*om viewpoint of 
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particularly preferably strength nsnifestatioa When 
ginning rate exceeds 5000 nVnin, crystallization of 
molecule advancii^ toonuch with yan>^inning 
process, as with drawing vAdch follows afterwards 
thesuflScient orientation drawing becomes diflScult, 
yam diameter unevennessbeconcslar^. In addition, 
because ginning rate under 1000 n^nin degree of 
orientation of unstretched fiberexcessi vely does not 
become high, with drawing which followsafterwards 
molecule orientation it becomes difficult in fiilly todo, 
it is a objective of this invention, it becomes diflScult 
to obtain thehoUow fiber vviiich is diflScult to collapse. 



[002 1] ^%BM(D^^mt^omm. ^mw^.^-B^^ 

. 5-3. 5fSf^mtLi\ mw^mit^mw^com 
o^9 9%x*mwt^ztf}m^Li\ 



[0 0 2 2] ]^#;^gli. 3 0°C-8 0°C. i?^L<li3 5'*C 

m<x^ui\ mw)^i^t<8 ox^mxi>t. mwu-)[.ut* 

9 0^C-2 0 0°C, ^tL<\t^ 00°C-1 9 0°CVnOii5^W 

mm^m^zttmmttd:':>xL^oo m9i}:m>^s.t< 2 o o °c 
\>ji±x\mtfi<D^m<^^ c y ^ < tj: I) Lxmrnm^^j 3 c 



[002 3] *^0^07K'; KU^^UVtUT'^ ly~h^^m 

mt. m^&hiMtmomi^tmmLx^^tLxmm^^z 
mm(Di5}itLxi^. m^.^fzitm^jzmi'^^^mmm 

SfflL. 1 0 0^CiiiTT'lfefeLrt,aj^^^^:^fet±/)<^»b^^'5^a) 

mnx$>^. 



[002 1] Drawing of hollow fiber of this invention, post 
draw winch retracts the unstretched fiber once it is 
good doing, continuing between godet roll of 2 or 
moreor without retracting once, drawing it is good. As 
for drawratio, 1 .5 to 3, 5 times is desirable usually, 
draw ratio differs windip^jeed of unstretched fiber, 
depending upon cooling tenperature and yam kind, 
but it is desirable to draw with 70 to 99 % of 
breakingdraw ratio. 

[0022] As for drawing tenperature, 30 °C to 80 °C an 
d preferably 35 °C to 70 °C , fiirthemDre range of 
thepreferably45°Cto60°Cisgpod drawing 
temperature occurs frequently and under 35 °C, most 
yam break of the drawing drawing winch is continued 
is not possible. When drawing temperature exceeds 
80 °C, slipperiness with drawing roll etcdeteriorates 
and single fiber break occurs fi-equently and stability 
drawii^?ecomes difficult, as for yam wiiich is drawn 
it is necessary to do theheat treatment, heat treatment 
after drawing has necessity to do with 90 °C to 200 
°C andthe preferably 100 °C to 190 °C. heat 
treatment tenperature under 90 °C degree of 
crystallization of fiber cannot make high inthe fully, it 
is a objective of this invention aixl it becomes difficult 
toobtain fiber of collapse resistance which is siperior. 
heat treatment tenperature with 200 °C or hi^w 
breaking fiber is likely and to hq^pencontinues and it 
becomes difficult to do heat treatment. 

[0023] Poly trimethylene terephthalate hollow fiber oft 
his invention, aloneor other fiber arid blend doin^ 
using as cloth is possible. It is good being a 
polyester , a polyamide , a cellulose , a wool , cotton, 
a silk,a acetate, a stretch fiber or other aity, or these 
blend as other fiber wiiich blend isdone. As method 
of blend, you can list union weave , reversible weave 
or other weave , the tricot and raschel or other knit 
article etc which are used for warp or wefl, hi addition, 
it is good administering union twist , yam blending 
and the entanglement. Especially, polyester hollow 
fiber of this invention shows performance which is 
siqjeriorin blend of cellulose fiber. As cellulose fiber, 
cotton, linen , rayon , ciprammoniumrayon and the 
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[0024] 



(1) mm^s. [r)] 



[7?] = 1 i m 
C-* 0 



polynosic etc and blend it does, dyes with 100 °C or 
below and fact thatthe good color developnrent is 
acquired is feature. 

[0024] 

[Enixxiiimit of Invention] This invention furthermore 
is e?q)lained in detail below, with Working Exanple, 
but this invention is not something \\iTich is linitad 
in Working Exanple. Furthermore, it measured main 
measured valxie in Working Exanple with 
methodbelow. 

(1) Intrinsic viscosity [ ] 

As for intrinsic viscosity [ ] basis being attached to n 
ext prcKlefinedequation, it is a value wiiich is sou^. 

< Fomiila 1 > 



1 / CC X (77 r - 1) ] 



[002 5] (2) m&i^m (An) 



(3) s-g 

[0026] (4) 5Sg, #g 



C5) Wittltt 

(%) = (*SSg(0if®^/'«*t<7)»r®^) X 1 0 0 



v^mLfzo 



T of pre-defined equation is value wiiich is divided 
withthe viscosity of above-menticHied solvent itself 
which measured viscosity withthe 35 °C of dilute 
solution of poly trimethylene terephthalate v^iiich is 
melted with o-chlorophenol ofthe purity 98 % or more, 
with same temperature relative viscosity is something 
wiiich isdefined In addition, C is solute wei^t due 
to gramunit in theabove-mentioned solution 100 m!. 

[0025] (2) Birefiingpnce ratio ( n) 

Nfeking use of optical microscope and conpensator, it 
sou^ fromretardation of thepolarized light wiiich is 
observed to surface of fiber. 

(3) Density 

It measured making use of density gradient tube wiiich 
was drawn ip with carbon tetrachlorideand toluene . 

[0026] (4) Intensity and elongation 

Making use of Qrientech Corporation (DN 69-607-355 
0) make Tensilon, it measured with condition of the 
fiber length 20 cm and drawing ^)eed 20 cn/nin 

(5) Void ratio and collapse resistance 

It calculated fi-om cross section photograph of fiber wit 
hnextfomula. 

Void ratio (%>= (cross-sectional area of cross-sectional 
area/ fiber of hollowpart) X 100 

In addition, in tubular knit knitting after doing, you a 
ppraised thecollapsing of hollow fiber, with void ratio 
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[002 7] (6) mJ^m. (K/S) ] 



-;U4 0 0*2 g/'J-y h;UT:#t;^7X*ffil^r. 7 0"C. 2 
>x>$^-$fflL^r, 18 0"C. 3 0«?(^»-tr h S ^ro t 

>v;uh7 0oo CB^>fb^ ctt) S) $0. 5g/';^vh;u 

ffifflL. i^KO. 2 5m I K ;i/ i I^K-f K 'J ^ A 1 g/ 



[0 0 2 8] i:(0lig;SfefC^fe*o/cA^SSf5igfeg^^. K/ 
-Mu n k) (0^/)^b*^^fc<, 



K/S= (1 -R) 2 /2R 



[0 0 2 9] (IIJE^n) 1. 3-::^P/^>v:4--;Ui:v>5^ 
;UxLx7^b-ht$S;i(Zj:yS^LSEg^g [77] 0. 7 

h'jy^b>xu:7^u- h;H'j7-$ia^t;^jg2 7 o^ci^r 

, HI CD (a) iza^tcmon (W=0. 0 8. 0a = 1 - 9 

. 6 = 6 0" ) 3 6 7^-;u;5<, cm0mQMt<±xm-y5\^iz 

2 3. 1 g/'«^T*#LtiJLfc. $l]POttai®ian<0^i22$S* 

Lfz. z<Dm. mom\ziiK^mfhmm<Dmmio. 4m/ 

fPtLXs $^PlST1 cm<7)S?Sm;^g$7 O^CIZiaSLfco 
OOm/5^T*#^l3iy*g#*^^#fco m^^lt. m24mm 



of yam 

[0027] (6) Dye affinity { absorption aixi color depth { 
K/S)} 

70 °C and 2 O-ninute scouring it treated HBldng use 
of warm water vvhichincludes Scoural400with2 
^iter making use of sip fabric of the polyester 
conjugate fiber, sample, dried with tunbler dryer, did 
heat set ofl80°C andthe 30 second next, nnking 
use of pin tenter, it used those v^^ch. From40°Cin 
1 10 °C after tenperature rise, furthermore after thel 
hour keeping that way, you appraised absorption, 
with absorptioa dye used Kayalon polyester blue 
3RSF ( Mppon Kayaku Co. Ltd (DB 69-054-7468) 
make), dyed with 6 %owf and ratio 1:50. Nicca 
Sansolt 7000 ( Nicca Chemical Co. Ltd (DB 69-055- 
7442) make) 0.5 g/liter you used dispersant, you 
adjusted pH the5 including acetic acid 0.25 ni/1 and 
sodium acetate 1 ^iter. 

[0028] You praised color depth vAnch di^lays it dy 
ed to wiiich extent deep color, makinguse of K/S. Hiis 
value measured spectral reflectivity R of sample cloth 
after dyeing sou^ firomfomula of Kubellca-Munk 
(Kubelka -Mmk) which is shown next. 

K/S={1-R)2/2R 

Extent, deep color effect is largp thing and namely, w 
here this value islargp fact that it is colored well is 
showa R adopted value with maxinumabsorption 
wavelength of this said dye. 

[0029] (Working Exanple 1) You polymerized with 1, 
3-propanediol ami dimethyl terephthalate with fixed 
method andacquired poly trimethylene terephthalate 
polymer of intrinsic viscosity [ ]0.7. In order this 
poly trimethylene terephthalate polymer with ginning 
temperature 270 °C , hole (VM)m, A =1 .9 and 

=60 ° ) 36 hole of 'C shapewWch is dx)wn in (a) 
of Figure 1, for opening of 'C shape tobecome dl 
same direction, extrusion it is with extrusion amount 
23.1 g^minute making use of the^inneret ( Figure 1 
(b)) vAich is anangpd While with theniBlly insulating 
sheet of thickness 16 mm^inning doing periphery 
otherthan discharge surface of spinneret from^inning 
part which shield is done,blowing to spinneret 
directly below cooling air destined for evening of 'C 
shapehole, it cooled extruded yam In this case, 
atmospheric tenperature of ^irmeret directly below 1 
cm was adjusted 70 °C with theair speed of cooling air 
wiiich is blown to ^inneret face as 0.4 nysec. 
converging it did hollow unstretched fiber which it 
cooled in one with converging guide ,acquired 
windip unstretched fiber with 1 600 nynin firming 
property quite stabilized without either approximately 
2 4 hours yam break. 
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[003 1] {mmi2--5^ ]±«^i-4) m^.^n c#© 
iiT**s«*ts^#fc<, ^essm-sic^-To :^mM0mmo^ 



[0032] 

[Si] 



[0030] Unstretched fiber which it acquires, drawing wa 
sdonewith hot roll 55 °C , the hot plate 140X, 
draw ratio 2. 6-fold and drawing velocity 800 nyirin, 
drawn fiber of 50.5 denier /36 filament was acquired 
hollow fiber was void ratio 32%, strength 4.2 g^d 
and elongation 32 %. As for density of hollow fiber 
ofthis time as for 1.353 g^cnB and the nitwasaO. 
066. tubular knit after doing this hollow fiber, void 
ratio was 3 1 %, was thefiber wWch very is difficult to 
collapse. In addition tubular knit cloth wliich is 
acquired had had soft texture very. Asforcfye ^ 
exhaustion degree in 100 °C of ultrafine mdtifilanEnt 
of this workir^ exanple, as fca- the86 % and K/S it 
was a 21.5. You can call result, that nultifilament 
which consists of polyeth>iene terephthalate ofthe 
same single filament fineness 130 °C and 6 O-ninute 
dye exhaustion degree wten you dyefi-omfact that 91 
% and K/S are 2 1 , color development isgood with 
quite ease of cfyeing. 

[0031] (Working Exanple 2 to 5 and Cbnparative Ex 
artple 1 to 4) Changing ^innu^ condition ( windup 
^Deed, draw ratio and heat treatment tenperature ), it 
acquired hollow fiber with Working Exanple 1 and 
th^amemethod result is shown in first chart, 
hollow fiber of rangp of this invention had had good 
coll^se resistance , clarity and the softness. On one 
hand, hollow fiber winch deviates fi-omrange of this 
inventicncollapsed and characteristic etc could not 
acquire those which it canbe satisfied 

[0032] 

[Table 1] 
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An 


K/S 








in] 




(■/Bin) 




(^) 




(g/d) 


(X) 


Cg/ca') 






C%) 


(96) 




0. 7 


7 0 


1600 


2.6 


55 


140 


4.2 


32 


1.353 


0.066 


21.5 


32 


31 


^nm 2 


0. 7 


7 0 


1600 


2.6 


55 


100 


4.0 


35 


1.349 


0.063 


22.2 


36 


33 




0. 7 


7 0 


3000 


1.9 


60 


140 


4.7 


21 


L. 368 


0.070 


20.4 


40 


40 


n^m 4 


0. 7 


4 0 


1600 


2.7 


55 


140 


4.3 


30 


1.363 


0.067 


21.3 


45 


43 


mti^ 5 


0. 5 


7 0 


1600 


2.8 


55 


140 


3.8 


33 


1.365 


0.055 


20.8 


41 


37 


ytVim 1 


0.3 5 


7 0 


1600 


2.3 


55 


140 


3. 1 


28 


1.342 


0.043 


19.3 


43 


22 


it^m 2 


0. 7 


1 7 0 


1600 


3.0 


55 


140 


4.1 


31 


1.358 


0.054 


22.8 


8 
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itn^ 3 


0. 7 


7 0 


1600 


2.6 


50 


60 


3.7 


40 


1.316 


0.049 


20.3 


32 


16 




0. 7 


7 0 


1600 


2.7 


80 


140 


3.7 


43 


1.388 


0.155 


8.3 


24 
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[0033] (Conparative Exanple 5) Other than designatin 
g tenperature of hot roll as 30 °C, thepolymerization * 
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[00 3 5] 

. t3J^*C04^^«l«</)ife^^SaL. astl. ^Ifettfc 



yam-spinning was done with Working Exanple 1 and 
samemethod Caseof drawing yam break could occur 
frequently, could continueand could not acquire fiber. 

(Ccnparative Exanple 6) Other than designating tenpe 
rature of hot roll as 85 °Q thepolymerization * yam- 
spinning was done with Working Exanple 1 aiid 
samemethod. Inorder caseof drawing yam melt 
adhesion to do in hot roll,the sin^e fiber break 
occurred fiiequently, fiber which is acquiredwas fluffed 

[0034] (Conparative Exanple 7) Other than designatin 
g temperature of hot plate as 210 °C, 
thepolymerization * yam-binning was done with 
Working Exanple 1 and same method fiberwascut 
off at place of hot plate, it was not possibleto do 
drawing. 

(Conparative Exanple 8) You polymerized frometh>de 
ne^ycol and dimettyl terephthalate, with fixed 
method andacquired polyetl^ene terephthalate 
polymer of intrinsic viscosity [ ]0.7. yam-binning 
and drawii^ were done with method wiiich is similar 
tothe Working Exanple 1 making use of this polyira* 
hollow fiber was acquired But this hollow fiber 
coll^>sed sinply with tubular knit . 

[0035] 

[Effects of the hivention] Polyester hollow fiber which i 
s acquired by this invention inproved deficiency of 
the conventional hollow fiber, was siq^erior in 
li^itness , tenperature retention and ease of dyeing 
fiirthermorein postprocessing step and clothing worn 
time it is difiScuIt to collqjse, possessed the soft texture, 
usefiil in sports field etc. 



[mi (a) fi. %%^m^mm^m:-&t^n(r>ow^i^ 



6 : cm^&R0mQ^<Dmun c ) 



[Brief Explanation of the Drawing(s)] 

[Figure 1] As for (a), wten producing hollow fiber of t 
his invention, front view of theone exanple of 'C 
shape discharge hole. As for (b),wiien producing 
hollow fiber of this invention, layout diagram of 
theone exanple of 'C sh^ disclwge hole. 

[E?planation of Reference Signs in Drawings] 

W : Thickness of 'C shq^e discharge hole 

A : Diameter of 'C shape discharge hole 

: Opening angle (°) of opening of 'C shape disch 
argehole 



ISTAs ConvertedKokai(tm), Version 1 .2 (There may be errors in the above translatioa ISTA cannot 
be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 99189920 Machine Translation 




ISTA's ConvertedKDkai(tm^, Version 1 .2 (There may be errors in the above translatioa ISTA cannot 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Te]:80(M30-5727) 



